miR-145 Is a Promising Therapeutic Target to Prevent Cornea Scarring.
Corneal scarring is an expected outcome of corneal injury or infection and is one of the major causes for visual loss. The formation of light-scattering myofibroblasts is thought to be the underlying cause of corneal haze formation. Recently, microRNA (miRNA) gene therapies have been proposed as novel approach for complex processes such as fibrosis and scarring. In this study, we focused on the role of miR-145 in corneal myofibroblast differentiation and function. Analysis of human corneal scar tissue and transforming growth factor (TGF)-β1-induced corneal myofibroblasts showed a 13- and 4-fold increase of miR-145, respectively, compared with healthy cornea and nonstimulated fibroblasts (p<0.01). Furthermore, myofibroblasts showed an increase in α-smooth muscle actin (α-SMA) expression and a decreased expression of Kruppel-like factor 4 (KLF4). These results indicated that TGF-β1 increases miR-145 expression, which indirectly induces α-SMA expression via downregulation of KLF4, a known negative regulator of α-SMA. Consistently, miR-145 silencing in corneal myofibroblasts using a specific antimiR resulted in increased KLF4 and strongly decreased α-SMA expression. In addition, miR-145 inhibition also significantly decreased myofibroblast contractility, migratory capacity, and TGF-β1 secretion, which are all thought to contribute to corneal scarring. Hence, miR-145 plays an important role in TGF-β1-stimulated corneal myofibroblast differentiation and activation, which can be reversed by miR-145 silencing. Therefore, we suggest miR-145 as a promising therapeutic target for miRNA-based gene therapy to prevent or treat visual loss caused by corneal fibrosis.